JP2000336260A 



2000-12-5 



Bibliographic Fi Ids 

Docum nt Id ntity 

(i9)[$e?TS] 

B*H1*»fr(JP) 

(i2)[^aa»n 

fiM*ltail(A) 
(li)[»IHHH 

ftP*l2000-336260(P2000- 336260 
A) 

(43)[«HB] 

¥f^12^12^5B(2000. 12. 5) 
Public Availability 

(43)[^MB] 

¥/Sl2^12fl5B(2000. 12. 5) 

Technical 
(54)[«WO**] 

(5l)[HB»»»fi»7)l6] 

C08L 69/00 
C08K 5/42 
CFI] 

C08L 69/00 
C08K 5/42 

[ft**®*] 
4 

OL 

9 

[t-7=i-K(##)] 

4J002 
[F 

4J002 CG001 CG01 1 EV256 FD010 FD136 
Filing 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2000 - 336260 (P2000 
336260A ) 

(43) [Publication Date of Unexamined Application] 
2000 December 5 days (2000.12 . 5) 

(43) [Publication Date of Unexamined Application] 
2000 December 5 days (2000.12 . 5) 

(54) [Title of Invention] 

FLAME-RESISTANT POLYCARBONATE RESIN 
COMPOSITION 

(51) [International Patent Classification, 7th Edition] 
C08L 69/00 
C08K 5/42 
[FI] 

C08L 69/00 
C08K 5/42 
[Number of Claims] 
4 

[Form of Application] 
OL 

[Number of Pages in Document] 
9 

[Theme Code (For Reference)] 
4 J002 

[F Term (For Reference)] 

4 J002 CG001 CG01 1 EV256 FD010 FD136 

[Request for Examination] 



Page 1 Paterra Instant MT Machine Translation 



JP2000336260A 



2000-12-5 



mm 

^BB¥1 1-1 51030 
(22)[fctJMB] 

¥f£l1^5^310(1999. 5. 31) 
Parties 
Applicants 

(71) [ttiBBA] 

594137579 

[ftffiXliJgp/r] 
*S»+*BS*-T S 1 §1 

Inventors 

(72) [*eS#] 
[ft*] 

[fcFJrXligfiJr] 

tt£JNR¥«mKA«5TB6«2# =Sx 

(72)[«W#] 
[ft*] 

JS*S 

tt£JII*¥«m*A*5TB6#2# =Si 

Agents 
(74)[ftSA] 

100084320 

[#S±3 
[ft*Xli*^] 
ft** fi% 



Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 1 1 - 15 103 0 

(22) [Application Date] 

1999 May 31 days(1999.5 . 31) 

(71) [Applicant] 
[Identification Number] 
594137579 

[Name] 

MITSUBISHI ENGINEERING PLASTICS CORP. (DB 
69-164-9669 ) 

[Address] 

Tokyo Prefecture Chuo-ku Kyobashi 1-1-1 

(72) [Inventor] 
[Name] 

Ishii Kazuhiko 
[Address] 

Inside of Kanagawa Prefecture Hiratsuka City Higashi 
Yawata 5-6-2 Mitsubishi Engineering Plastics Corp. (DB 
69-164-9669 ) technology center 

(72) [Inventor] 

[Name] 

Hirai Yasuhiro 

[Address] 

Inside of Kanagawa Prefecture Hiratsuka City Higashi 
Yawata 5-6-2 Mitsubishi Engineering Plastics Corp. (DB 
69-164-9669 ) technology center 

(74) [Attorney(s) Representing All Applicants] 

[Identification Number] 

100084320 

[Patent Attorney] 

[Name] 

Sasaki Shigemitsu 



Page 2 Paterra Instant MT Machine Translation 



JP2000336260A 



2000-12-5 



Abstract 



(57)[©fcj] 

mm] 

&H&?i»$;h,tt&tti±ffi& n *< 1.1 a± 

0>3f*SJ|5KU*— h»BB 10-100 fift% 

J!e7KU*-^*-h»IB 90-0 1 

*%t6^te*7Ku*-7K*-h»aB loosasu 

\z % G&X)i>*i/m&Rm 0.01-5 mS3i£IE 

j£^<7)tSi£&tt Ji& N(N (!)*< 1.05 IU±T\ 
35>o.»<bSC7P— r-X*— lc«feS3!t*Lfit Q <t 

NiO. 027Q+0. 831 [I] 



(57) [Abstract] 

[Problems to be Solved by the Invention] 

flame-resistant polycarbonate resin composition which is 
superior in impact resistance % weather resistance^ thermal 
stability „ fabricabiiity etc is offered. 

[Means to Solve the Problems] 

It is produced with melt method and structural viscosity 
exponential N (N value) ofthis flame-resistant polycarbonate 
resin composition being 1 .05 or greater in flame-resistant 
polycarbonate resin composition where structural viscosity 
exponential N combines organic metal sulfonate salt 0.01 - 5 
parts by weight to aromatic polycarbonate resin 10-100 
weight% of 1.1 or more and and polycarbonate resin 100 parts 
by weight which consists of straight chain aromatic 
polycarbonate resin 90-0 weight% , becomes,at same time, It 
is something where relationship with flow number Q fills up 
thebelow-mentioned mathematical formula [I ] with 
Mooney-type flow tester , it makes feature. 

[Mathematical Formula 1] 



[am 



[ErTect(s)] 

Above-mentioned problem is solved. 
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Claims 

J§»^-r?S[ii$tLfc«ig«i14ffi» n A< l.i \>x 
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ttflBttttJ£tt<Dffi&K1±}Bft N 1.05 fil± 
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[Claim(s)] 
[Claim 1] 

structural viscosity exponential N which is produced with 
melt method combining organic metal sulfonate salt 0.01-5 
parts by weight to aromatic polycarbonate resin 10-100 
weight% of 1.1 or more, and polycarbonate resin 100 parts by 
weight which consists of straight chain aromatic 
polycarbonate resin 90-0 weight% , structural viscosity 
exponential N of this flame resistance polycarbonate resin 
group composition being 1 .05 or greater in flame-resistant 
polycarbonate resin composition whichbecomes, at same 
time, It is something where relationship of flow number Q 
between N valuefills up below-mentioned mathematical 
formula [I ] with Mooney-type flow tester and flame-resistant 
polycarbonate resin composition 0 which is made feature 

[Mathematical Formula 1] 



[»#« 2] 

fttttfs 16,000-30,000 t*£>6, l izffi 



[Claim 2] 

flame-resistant polycarbonate resin composition 0 where 
viscosity average molecular weight of straight chain aromatic 
polycarbonate resin is, 16,000 -30,000 states in Claim 1 
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Specification 
[0001] 



[0002] 

[ft3fe<Z)ft»] 



[0003] 
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[Claim 3] 

flame-resistant polycarbonate resin composition 0 where 
structural viscosity exponential N which is produced with the 
melt method is, viscosity average molecular weight of 
aromatic polycarbonate resin of 1.1 or more, 16,000 - 100,000 
statesin Claim 1 

[Claim 4] 

organic metal sulfonate salt, is perfluoroalkane-metal 
sulfonate salt, flame-resistant polycarbonate resin 
composition which is stated in the any Claim of Claim 1 
through Claim 3 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards flame-resistant polycarbonate resin 
composition. 

Furthermore details regard transparent flame-resistant 
polycarbonate resin composition which is superior in in 
impact resistance* heat resistance* thermal stability* 
fabricability etc. 

[0002] 

[Prior Art] 

Is utilized widely as material for parts manufacture 
polycarbonate resin has had the mechanical property which is 
superior, regarding other industrially field including the 
automobile field* OAequipment field* electrical and 
electronics fields. 

On one hand, multiple flame retardant is developed in order 
OAequipment* household appliance product or other 
application demand of the flame retardation is strong to 
synthetic resin material which is used for center, to answer 
tothese demands and is proposed. 

[0003] 

flame retardation to do polycarbonate resin, compound which 
contains halogen whoseuntil recently, effect of flame 
retardation is remarkable is used. 

As for compound which contains halogen thermal stability of 
resin composition whichcombines this it decreases, because 
molding machine screw and besides there is a or other 
deficiency which corrodes, recently there is a environmental 
contamination or other problem, for example phosphate 
ester-based compound* or the flame resistant resin 
composition which jointly uses phosphate ester-based 
compound and phenol type stabilizer has been proposed mold 
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toLfct§lli1*#*«**va*«&(1*4*BB 47- 
40445 •^•^$8#fiB)„ 

C©flJfi1l!l::E«©fMil*. 
[0005] 

«S.1#IBBB 61-127759 ft4MU=li. STM 
*'J&Jgi£, SPOUTS 0.05-20// m ©-rh57 



LA*U C©Wff1fcl=lE««)*Weii, UL-94 
[0006] 

*fc, ftlHW 7-258532 ^^«|C|*, ^Sft/K 
C©f"J*T»l=E«©tlJ*iill*. UL-94 gftR 

«H=fc«t*aTllMI**iqi*iJ-r«ai=. 
* 0 Y*-/t-C*-Mtil!l£tefflLTl^o 

ft N l::-3l*Tli*i83;h.Tl*fcL*. 
[0007] 

l,l,l-hU7.(4-tKP^v-7x-7U)-x^>|cfta 
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etc with reduced amount of compound which contains 
halogen as the objective. 

But, there was a deficiency that impact resistance and thermal 
stability decrease regardingsuch flame-resistant polycarbonate 
resin composition. 

[0004] 

composition which adds perfluoroalkylsulfonic acid alkali 
(earth ) metal salt to polycarbonate resin of for example 
substrate resin, as technology which improves these 
deficiency, is proposed, (Japan Examined Patent Publication 
Sho 47—40445 disclosure reference). 

As for invention which is stated in this publication , 
flammability of the resin composition it improves to substrate 
resin eye theory it is is perfluoroalkylsulfonic acid alkali 
(earth ) metal salt was added with . 

But, with this resin composition, fully you cannot call 
reducing effect of burning time concerning dripping cotton 
ignition of certain ones. 

[0005] 

tetrafluoroethylene polymer of alkali metal salt* average 
particle diameter 0.05-20 ;mu m of organic or inorganic, and 
composition which adds graft rubber component are proposed 
to aromatic polycarbonate resin to other* Japan Unexamined 
Patent Publication Showa6 1- 127759 combination 
disclosure . 

But, with invention which is stated in this publication , 
aromatic polycarbonate resin ofthose which are satisfied 
concerning flammability of UL— 94,originally concerning 
transparency which it possesses because it isimpaired, with 
application use is restricted. 

[0006] 

In addition, composition which combines organic alkali metal 
salt and/or alkaline earth metal salt to blend of the aromatic 
polycarbonate resin and branched polycarbonate resin, is 
proposed to Japan Unexamined Patent Publication Hei 7— 
258532 disclosure . 

As for composition which is stated in this publication , in 
order to controldripping cotton ignition in UL— 94 burning 
test, branched polycarbonate resin is used. 

But, here concerning structural viscosity exponential N of 
branched polycarbonate itself* and the mixed resin 
composition which are used it is not suggested. 

[0007] 

Furthermore, 1, 1 and 1 -tris (4 -hydroxyphenyl ) adding 
branching agent which isrepresented in -ethane as branched 
polycarbonate resin, only branched polycarbonate resin which 
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[0009] 
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[0010] 

[Ik 2] 

fteO, 027Q+0. 831 



issynthesized is disclosed. 

As for mixed resin composition which is disclosed with 
Working Example, the branched polycarbonate resin is used 
at ratio of 30 - 100 parts by weight, as for mixed resin 
compositionalthough it is guaranteed, fully cannot call flame 
resistance concerning flow property or transparency etc. 

[0008] 

[Problems to be Solved by the Invention] 

objective of this invention is as follows. 

Offer transparent flame-resistant polycarbonate resin 
composition which is superior in 1. impact resistance* heat 
resistance* thermal stability* fabricability etc. 

Reducing amount used of compound which includes 
2. halogen, furthermore flame resistance offer transparent 
flame-resistant polycarbonate resin composition which 
improves. 

[0009] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, with this 
invention, structural viscosity exponential N which is 
produced with melt method combining organic metal 
sulfonate salt 0.01-5 parts by weight to aromatic 
polycarbonate resin 10-100 weight% of 1.1 or more, and 
polycarbonate resin 100 parts by weight whichconsists of 
straight chain aromatic polycarbonate resin 90-0 weight% , 
structural viscosity exponential N ofthis flame-resistant 
polycarbonate resin composition being 1 .05 or greater in 
flame-resistant polycarbonate resin composition which 
becomes, at sametime, It is something where relationship of 
flow number Q between structural viscosity exponential N 
fills up below-mentioned mathematical formula [I ] with 
Mooney-type flow tester and flame-resistant polycarbonate 
resin composition which is made feature is offered. 

[0010] 

[Mathematical Formula 2] 



Da 



[0011] 

BIT. **M*BlBlcttBH-r4. 



[0011] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

It is a thermoplastic aromatic polycarbonate polymer or 
copolymer which is produced with melt method 
(transesterification method ) the aromatic hydroxy compound 
or this and poly hydroxy compound of trace, it reacts with 
diester of phosgene or carbon dioxide as straight chain 
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* mm&vmmo oh 

[0012] 



ESMKJfcKP+S/fcfcfcfcLTIi. 2,2-fcfX(4- 

A),T-h5>^^UbfX7xy— ;U A,fcfX(4-tKP 

P*/>, U7;Uvy-;U,4,4-vtKP+vv^ 

*LU<DI*tfX7x>'— A 
[0013] 

filial*. 

-<I0)3?#fttKP*v<b£^<tLTIt, m-fc 

cfctf p-y^;u^xy— m-fc<£tf P -^Pt 0 ;u^ 

i/- p-tert-^ VU?x/— p-fi: 



It, 2,2— t*X(4— tKP+v^x- ;U)^P/^> 
2,2.eX(4-tKP^rV7x-7U)^P/^><ttea)^ 

#J)li?tKP*5/<b**t4^Rai**i**U* 
[0014] 



*6ic,ii*tt**«)*att-e % s/a*-y-> 

[0015] 

25 deg C -C5IIS*tlfc»*ttflE«fey«»Lfctt 
SV^^KMv)**, 16,000-30,000 (Die SB 0) 



aromatic polycarbonate resin in this invention, by. 

Furthermore, adjusting OH group quantity of end group with 
melt method, it is good even with aromatic polycarbonate 
resin which is produced. 

[0012] 

As aromatic dihydroxy chemical compound, fact that 2 and 2 
-bis (4 -hydroxy phenyl ) propane (=bisphenol A ), tetramethyl 
bisphenol A, bis (4 -hydroxyphenyl ) you can list 
-P-diisopropyl benzene, hydroquinone, resorcinol, 4, 4- 
dihydroxy biphenyl , etc especially aredesirable even among 
these is bisphenol A. 

[0013] 

molecular weight of aromatic polycarbonate resin is adjusted, 
aromatic hydroxy compound of monovalent should havebeen 
used. 

As aromatic hydroxy compound of monovalent, you can list 
m- and p- methyl phenoL m- and p- propyl phenol, p- 1- 
butylphenol, and p- long chain alkyl substituted phenol etc. 

As for being desirable as aromatic polycarbonate resin, 2 and 
2 -bis polycarbonate resin, which isinduced from (4 
-hydroxyphenyl ) propane or, 2 and 2 -bis you can list 
polycarbonate copolymer which is induced from (4 
-hydroxyphenyl ) propane and other aromatic dihydroxy 
chemicalcompound. 

[0014] 

aromatic polycarbonate resin is good even with blend of 
polymer and/or copolymer of 2 kinds or more where starting 
material component differs. 

With objective which furthermore raises flame resistance, in 
theafore mentioned aromatic dihydroxy chemical compound, 
sulfonic acid tetraalkyl phosphonium one or more 
cancombine polymer or oligomer which contains both ends 
phenolic OH group whichpossesses compound, and/or, 
siloxane structure which is connected. 

Furthermore, with objective which raises flame resistance, it 
is possiblealso to copolymerize polymer or oligomer which 
possesses siloxane structure. 

[0015] 

viscosity average molecular weight (Mv ) which is converted, 
those of range of 16,000 - 30,000being ideal from solution 
viscosity to which molecular weight of straight chain aromatic 
polycarbonate resin used methylene chloride was measured 
with temperature 25 deg C as solvent, thefact that especially it 
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18,000-26,000 (DffiHrotWefe&o 
[0016] 

*«wi=m**iB&(x*^u£iJia)-e«ift 

ii&ttJIft N(12TF. *l= N tt*fcli N £EB 

8-259687 1$M¥ 8 

-245782 #a«l=E«*#lTl***5l=, Mill 

#»S3£te©«ifc3f«IJi*y*-#*-MH 

[0017] 

('h»*ftfc** ■(b^#rofr^<?)u^-Di;-, 

31 15-16 M)lCffi«<&a(1.15)fc,fctf»5e(1.17) 

lift •So 

H*MC % r=12.l6sec -1 tS&lfr =24.32sec' T'0> 

[0018] 
[ft 3] 

D = 7 = at7N (1.15) 



is desirable even among them is something ofrange 1 8,000 - 
26,000. 

[0016] 

As for aromatic polycarbonate resin which is produced with 
melt method (transesterification method ) in this invention, 
the structural viscosity exponential N (Below, simply N value 
or N states is. ) is something of 1 . 1 or more. 

method which produces aromatic polycarbonate resin with 
melt method, as stated in the Japan Unexamined Patent 
Publication Hei 8 — 259687 disclosure* Japan Unexamined 
Patent Publication Hei 8—245782 disclosure, obtains 
aromatic polycarbonate resin where of structural viscosity 
exponent hydrolytic stability is superiorhighly without adding 
branching agent by selecting catalyst condition or synthesis 
condition, it is possible . 

[0017] 

Regarding to this invention, "structural viscosity exponential 
N " with, formula which is stated in the literature (Ono 
wooden Shigeharu work, rheology* 15 th~16 page for 
chemistry person) (1. 15) and mathematical formula (1. 17) 
from it eliminates stress;si, from the mathematical formula, 
between 2 points of predetermined;ga it advances straight 
closelyresembles, seeks slope (1 -N ) /N and N value. 

Concerning slope, evaluation it is possible in low plug 
steplimits where viscosity behavior differs largely. 

In association, N value can be decided from the;et with 
the;ga= 12.16 s" 1 and the;ga = 24.32 s" 1 . 

[0018] 

[Mathematical Formula 3] 



[0019] 
[ft 4] 

? a = a/D=a/r 



am 



[0019] 

[Mathematical Formula 4] 



[0020] 
[ft 5] 

7 = aj? N r w 



[0020] 

[Mathematical Formula 5] 



[0021] 
[ft 6] 



[0021] 

[Mathematical Formula 6] 
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(1/a) ,/N r n " N,/N 



[0022] 
[»7] 

Log*- (1-N) /NLogr + C 



[0022] 

[Mathematical Formula 7] 



[0023] 

(±!20&5£icfc^T. n mrn^mms a It 

£&* 7?a lij|*)Mt(Dttj£* 7? li^Jt^fv? 
[0024] 

ftfc\ ttit*£ttfS& N 1.1 Bl±©*MfoKU 

lfc£^<tLTli* 7PP^;ui/>, 4 3 6-5/>^;u 

-2 3 4,6-hU(4-tKP+V^x-yU)/\^ > x>-2,4,6- 
i/>^;U-2 J 4,6-h , J(4-tKP+v^x-;U)'v^ 
> > 2,6-v^5 1 ;U-2 3 4,6-h'J(4-tKP^rV^x->lU 
^x>-3* l,3,5-h l J(4-tKP^rV^x-;U)/<> 

-tf>* l,l,l-hU(4-tKP^rv^x-;u)x^>^i: 
T?^£;ft3* 0 UtKP*v<b1&^* 3,3- 
l=X(4.tKP^rvT l J-;U)^-^rV-f>K-;U(--r 
1^>t:X7x/-JU)* 5-^P;i/>ftr^>* 5,7- v 

^□;U-f*^>, 5-:?PA^^>&£A<*(f b 
*L4o ±IH<bA1ft<Dftffljilt 0.01-10 

CH"Cfey,1#ic»*LL^a)ii o.i~2 ^;u%<d 

[0025] 

*mia-e«j6*ti*flijfi«6tt»aNA<i.i bi± 

P^K£»ttE£LTffll\ SJg 25 deg C 
(Mv)#* 16,000-100,000 (DtfiH0)t(DA<*f 58 

-e&y. +-e*i*icjj*u*©i4 1 8,000-30,000 

(D*Jfttttt»»N I*. »*L<(4 1.15-1.8 0«B 
fflXfey, <fey»*L<(* 1.2-1.7 CDtBHX&^o 



[0023] 

(In above-mentioned mathematical formula, as for N 
structural viscosity exponent, as for a as for constant* ;et a as 
for viscosity* ;et of apparent viscosity is meant respectively. ) 

[0024] 

Furthermore, it adds branching agent because structural 
viscosity exponential N obtains aromatic polycarbonate resin 
of 1.1 or more, in production method of melt method 
polycarbonate resin, it ispossible also to produce. 

Furthermore replacing to portion of for example 
aforementioned aromatic dihydroxy chemical compound 
according to need, it can also use compound whichyou list 
next. 

As compound, phloroglucinol* 4,6-dimethyl-2,4,6-tri (4 
-hydroxyphenyl ) heptene-2* 4,6-dimethyl-2,4,6-tri (4 
-hydroxyphenyl ) heptane* 2,6-dimethyl-2,4,6-tri (4 
-hydroxyphenyl heptene-3* 1,3,5-tri polyhydroxy compound* 
which is shown with (4 -hydroxyphenyl ) benzene* 1,1, 1- tri 
(4 -hydroxyphenyl ) ethane etc or, 3 and 3 -bis (4 -hydroxy 
aryl ) oxy indole (=isatin bisphenol ), you can list 5 -chloro 
isatin* 5,7-dichlor isatin* 5-bromo isatin etc. As for amount 
used of above-mentioned compound in range of 0.01 - 10 
mole %, as for especially being desirable it is a range of 0. 1 - 
2 mole %. ) 



J.**. llkJ.Li>l J- 1— kill. - „ — Ull. M- 



I O. ■ I 



[0025] 

viscosity average molecular weight (Mv ) which is converted, 
those of range of 16,000 - 100,000being ideal from solution 
viscosity to which structural viscosity exponential N whichis 
produced with melt method as for molecular weight of 
polycarbonate resin of 1 . 1 or more,used methylene chloride 
was measured with temperature 25 deg C as solvent, fact 
thatespecially it is desirable even among them is something of 
range 18,000- 30,000. 

In addition, structural viscosity exponential N of 
polycarbonate resin which isproduced with melt method, in 
range of preferably 1.15-1.8, is range of more preferably 
1.2-1.7. 

Furthermore, when impact resistance and flow property etc 
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*»8BI=«4««tt7K'J*-Jl«*-h«l!BliJ« 
fclcfcitStf'ja-tf^-MlfllMlli. SSfcS 

•c«a**i««*tti±jBaNA< 1.1 m±cD5?# 

*>K'J*i->K*-MMi 10-100 Ml 

h*M90~0M%ifr&JEEy» 
Sf*L<lifI#A < 15-100 Mfi%i:^# 85-0 1 

15-90 aS%«t&# 85-10 M%£>t5Ht?fc 

-So 

[0027] 

*r«X;U*>K&JS$S<&#JIi:LTte, »*L 
<l*. 7**'J#I, 7^ l J±flM<C^* 
If b*U 7;U*'MISJ3«J:l/7;U* , J±S*at 
LTI4. *HJ">A. 'J^^A» *'J^A, ;Ut*v 

[0028] 

+-e*»SU*<Di±. !fi#<D^-?;i~j-P7;u 

+t?t»*Ll^0)l*. j**&a< 1-8 fiCD/^-? 

£BJ£* 1-8 t©/^;i/ta7^A 

[0029] 
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are considered, it isdesirable to combine aromatic 
polycarbonate resin where numerical value of structural 
viscosity exponential N is high. 

[0026] 

As for polycarbonate resin group in flame-resistant 
polycarbonate resin composition which relates to this 
invention, the structural viscosity exponential N which is 
produced with melt method consists of aromatic 
polycarbonate resin 10-100 weight% and straight chain 
polycarbonate resin 90-0 weight% of 1. 1 or more, preferably 
former in 15 - 100 weight% andrange of the latter 85-0 
weight%, as for especially being desirable former is 15- 90 
weight% and range of the latter 85-10 weight%. 

[0027] 

Furthermore organic metal sulfonate salt is combined to 
flame-resistant polycarbonate resin composition which relates 
to this invention. 

As organic metal sulfonate salt, you can list aliphatic metal 
sulfonate salt and aromatic metal sulfonate salt etc. 

As metal of organic metal sulfonate salt, you can list 
preferably* alkali metal* alkaline earth metal , etc you 
canlist sodium* lithium* potassium* rubidium* cesium* 
beryllium* magnesium* calcium* strontium and barium 
etc as alkali metal and alkaline earth metal. 



organic metal sulfonate salt with alone and is good with blend 
of 2 kinds or more. 

[0028] 

As organic metal sulfonate salt, perfluoroalkane-metal 
sulfonate salt and aromatic sulfone metal sulfonate salt etc 
listing andothers -5. 

Those where it is desirable even among them are 
perfluoroalkane-metal sulfonate salt of the former. 

As embodiment of perfluoroalkane-metal sulfonate salt, you 
can list alkaline earth metal salt etc of the alkali metal salt* 
perfluoroalkane-sulfonic acid of perfluoroalkane-sulfonic 
acid. 

Fact that it is desirable even among them is alkaline metal 
earth sulfonate etc where alkali metal sulfonate* carbon 
number where carbon number has perfluoroalkane basis 1 - 8 
has perfluoroalkane basis 1-8. 

[0029] 



Page 1 1 Paterra Instant MT Machine Translation 



JP2000336260A 



2000-12-5 



*px$:/-x;U7toi$. /<— ^u^n^Q/O- 
x;U7t>>ig v /*-?;u*p^£:/-xn/*>&. 
/<— ?;i/*p^*^>-xjU7tc/i£ % ?jut 

[0030] 



T ±!H£gJ£(i: 



[0031] 

v?x-Jl,X;U*>-3-X;U*>8g(D^MJ 

^AJ£. v^x-;ux;U7^>-3-x;U/fN>^0* 

'J^AJg. 4-4' -v^P^v^x-;U-X7U7t^>-3. 
X;U*>(D:r-HJ^AJ£. 4-4' -v^P^v^x- 
VU-XVU/fcl/^-XJUTtOtf^'J^AJg. 4-^PP 

-4' hPv^x- jux;u7to-3-x;U7toi£<D*i 

;UvOA^. v37x-7UX;U7^>-3-3 r -vX^ 
>l£<Z>v;J-MJOAi&. v^x-;ux;U/tx>-3- 
3' -vX^>^(Dv^'J^Ait^i:Wlf bti 

[0032] 

sitk u ±i — Ttf ^— h«fli io~ioo mm%t.mm 

tt**JH»KU*— h»JB 90-0 Mfi%<tfr 
y*-#*-MMi 100 MSfllzftL. 

0.01-5 **«(D«sH"ea^ta)i:-r4o 

**Sx;u*>»$RtSa>K^aA< o.oi Sfigp 

<D*pT?lt 0.02-4 ■*»4<ff*L<, ftlC»*L 
t>CDI* 0.05-3 M«"efe5o 

[0033] 



As embodiment of perfluoroalkane-sulfonic acid, you can list 
perfluoro methane -sulfonic acid, perfluoroethane-sulfonic 
acid, perfluoro propane-sulfonic acid, perfluoro 
butane-sulfonic acid, perfluorohexane-sulfonic acid, 
perfluoroheptane-sulfonic acid, perfluorooctane-sulfonic 
acid etc. 



[0030] 

As aromatic sulfone metal sulfonate salt, you can list 
preferably, aromatic sulfone alkali metal sulfonate, 
aromatic sulfone alkaline metal earth sulfonate etc, aromatic 
sulfone alkali metal sulfonate, aromatic sulfone alkaline 
metal earth sulfonate is good evenwith polymer . 



[0031] 

As embodiment of aromatic sulfone metal sulfonate salt, you 
can list di potassium salt etc of the disodium salt. 
diphenylsulfone-3 * 3&apos;-disulfonic acid of calcium salt. 
diphenylsulfone-3 * 3&apos;-disulfonic acid of potassium 
salt. 4- chloro-4&apos;-nitro diphenylsulfone-3- sulfonic 
acid of sodium salt. 4 * 4&apos;-dibromo 
biphenyl-sulfone-3- sulfone of potassium salt. 4 * 
4&apos;-dibromo biphenyl-sulfone-3- sulfone of sodium 
salt, diphenylsulfone-3- sulfonic acid of diphenylsulfone-3- 
sulfonic acid. 



[0032] 

compounded amount of organic metal sulfonate salt we 
choose in range of 0.01-5 parts by weight the structural 
viscosity exponential N which is produced with melt method 
vis-a-vis the aromatic polycarbonate resin 10-100 weight% of 
1 . 1 or more and polycarbonate resin 1 00 parts by weight 
which consists of straight chain aromatic polycarbonate resin 
90-0 weight% . 

When compounded amount of organic metal sulfonate salt is 
under 0.01 part by weight, when finally flame resistance of 
resin composition which is acquired not to be a fully, it 
exceedsS parts by weight, thermal stability decreases, none is 
desirable. 

Fact that as for compounded amount of organic metal 
sulfonate salt, in above-mentionedrange 0.02 - 4 parts by 
weight are desirable, especially are desirable is 0.05 -3 parts 
by weight. 

[0033] 

flame-resistant polycarbonate resin composition which relates 
to this invention, with experiment , finally the structural 
viscosity exponential N of resin composition which is 
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ramMttwc v-o £ftt&Mtitzmm& 
zmm&m.®X' v-o *t8i4A< 



1 KfclvC, ftfMiflfiftttttffift N £U tit 
T, SMc Q mUtlt Q <tS2«-r-l>Ci:A<$.^>)T- 

H 1 lctel\TiflHI©±*|«>«J* 
I=fe*titniftjft1illi.tit&tttttim N A< 1.05 
iil±X\ i»o.N fiit Q fil<!:©M&j!><, TIE© 

asc[i]£SS**«>-e&-6. 

[0034] 
[ft 8] 

NkO. 027Q+0. 831 DO 



acquired and with the Mooney-type flow tester flow number 
Q (Below, you call Q simply, is. ) with, when there is a 
domain of topside of the dotted line of Figure 1, becomes V-O 
passing with flame resistance test whichpostscript is done and 
shows flame resistance which is superior, when thereis a 
domain of underside of dotted line of Figure 1, it does not 
become V-O passing with flame resistance test, flame 
resistance is inferior, understood . 

In Figure 1, vertical axis makes structural viscosity 
exponential N, horizontal axis with flow number Q (Below, 
simply Q or Q states is. ), N value and is something which 
result which flame resistance evaluation is done plot is done 
with Mooney-type flow tester thepostscript where Q differs 
concerning resin composition of Working Example and 
Comparative Example which is done. 

With experiment as for resin composition which is domain of 
topside of the dotted line, in Figure 1, structural viscosity 
exponential N being 1.05 or greater, atsame time, relationship 
between N value and Q, issomething which fills up 
below-mentioned mathematical formula [I ]. 

[0034] 

[Mathematical Formula 8] 



[0035] 

*»WlCfcl^Tttffl**L* Q <H(cm 3 /sec)l±> 
280 deg C % 160Kg/cm 2 <D3M+TT\ lmm0 x 
10mm (D:tij7-fX£««-f *«ft£TK<Z>» 

[0036] 
[15 9] 

Q= (Xm-Xiin) A/t 



[0035] 

flow number Q is index which displays flow property with 
constant temperature* constant load of the molten resin with 
Mooney-type flow tester . 

Regarding to this invention, Q (cmVs ) which is used under 
condition of280 deg 160 Kg/cm 2 , is something which 
calculated velocity which passes the orifice of 1 mm diameter 
X 10 mm with below-mentioned mathematical formula . 

[0036] 

[Mathematical Formula 9] 



[0037] 

{±ffi&5£lcfcl>T,Xmax \tmfe&7 
*U7**£aaLfc«Bg<Dft*(cm)*Xmin It 

£(cm)-efcy.A l±v'J>^-Bft®«(cm 2 )T*fc 

» 7 & £ a iS 1 3 * T* 0) 8# PJ|( se c ) £ fit R* + 

%<>} 

[0038] 



[0037] 

{In above-mentioned mathematical formula, after as for 
Xmax length of the resin which passes orifice with 
measurement endpoint (cm ), as for the Xmin with length 
(cm ) of resin which passes orifice in the measurement start 
point, as for A with cylinder cross-sectional area (cm 2 ), as for 
t the specimen passing measurement start point, until 
measurement endpoint is passed,time (s ) is meant. } 

[0038] 
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&^ia£CT, ttftKQMxflL ttfclfi 

±«*if©e*«, si^s mm. ±tm 

[0039] 

E*-c**«ia)i»RrMtttti!ii:Lri4. 

□> 6-6 ftifOJK'JTSKaHiB^ASiftiKU 

««%BIT, *y»*L<l± 30 M%JaTT*fc 
[0040] 



[0041] 

(i)«jftifittjta n *< i.i Bi±a>»*tt7Kuft 
a.(2)3?s«i7Kg*-/K*-nuaB(N^i.i * 

-#*-haM£EftL£lfcait'r«#& , ft 



It can add can combine other thermoplastic resin etc other 
than flame retardant, mold release, lubricity modifier or 
other additive, glass fiber, glass flake, carbon fiber or 
other reinforcement, potassium titanate , aluminum borate 
or other whisker, aromatic polycarbonate resin otherthan 
according to need, ultraviolet absorber, antioxidant or 
other stabilizer, pigment, dye, lubricant, description 
above in flame-resistant polycarbonate resin composition 
which relates to this invention. 

[0039] 

You can list polyester resin, nylon 6, nylon 6 * 6 or other 
polyamide resin, rubber-reinforced polystyrene, ABS resin 
or other styrenic resin, polyethylene, polypropylene or 
other polyolefin resin etc like polybutylene terephthalate, 
polyethylene terephthalate as other thermoplastic resin which 
itcan combine. 



compounded amount of other thermoplastic resin finally is 40 
weight % or less, more preferably 30 weight % or less of 
flame-resistant polycarbonate resin composition whichis 
acquired. 

[0040] 

As for flame-resistant polycarbonate resin composition which 
relates to this invention, as for substrate resin whichbecomes 
main component it is desirable to be a polycarbonate resin 
which does not include halogen it decreases compound to 
which also each component which inaddition is combined in 
substrate resin includes halogen to the utmost, or itis desirable 
to make only for compound which does not include the 
halogen as for this kind of flame resistant resin composition, 
decrease of thermal stability, impact resistance and heat 
resistance is little, Also problem of corrosion problem, 
environmental contamination of molding machine screw and 
mold becomesdifficult and to happen is desirable. 

[004 1] 

method which manufactures flame-resistant polycarbonate 
resin composition which relates to this invention isnot 
especially restriction, method for example (l) structural 
viscosity exponential N predetermined amount measured 
weight doing aromatic polycarbonate resin, straight chain 
aromatic polycarbonate resin and metal sulfonate salt etcof 
l . I or more, respectively, lumps together mixing and melt 
mixing doing. Method (2) aromatic polycarbonate resin (any 
of NDl.l or straight chain ), after kneading metal sulfonate 
salt etcbeforehand, of combining remaining aromatic 
polycarbonate resin and melt mixing doing. Such as is listed. 

Furthermore, melt mixing doing, when compounding doing, 
to improve the dispersibility of metal sulfonate salt it supplies 
portion of aromatic polycarbonate resin with the pellet with , 
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lCj:ySESi<, 240-320 deg C <D$5ffl-C 

[0043] 

a , E«JS»ifc. ?n-fifc»aL tfxttUAXf 



4fOlt^#B-C. ^p a p-S|5p D pS!itffl«*4tLr 



[0044] 

[H)5S«] 

&t* *«w*asfiffliCcfcysic»(BicBiwr 
t>tf % *§&w\t*<Dmwi£mtt^m i ). sit 

[0045] 

&*>\ »T©**«ifcjt*«ii=fii^r*fflLfc 



because finally it can improve flame resistance* 
transparency of the molded article which is acquired from 
resin composition which is acquired, it isdesirable. 

[0042] 

When manufacturing flame-resistant polycarbonate resin 
composition which relates to this invention, it does themixed 
♦kneading, making use of mixer * kneader* for example 
ribbon blender* Henschel mixer* Banbury mixer* single 
screw extruder* twin screw extruder* multiple screw 
extruder* cokneader etc which is known from until recently it 
is possible . 

heating temperature in case of kneading changes depending 
upon types* ratioetc of raw material which forms 
flame-resistant polycarbonate resin composition, but it is 
chosen in range of240 - 320 deg C. 

[0043] 

In this way, as product * part or other molded article of 
objective it can designate flame-resistant polycarbonate resin 
composition which relates to this invention which is acquired, 
to with molding method whichfrom extrusion molding 
method* injection molding method* compression molding 
method* blow molding method* gas injection molding 
method or other until recently is known, easily. 

Furthermore it can make molded article of objective with 
vacuum forming method concerning sheet which is produced 
with extrusion molding method . 

As it is superior in thermal stability etc at time of mechanical 
strength* heat resistance* formation, from fact that non- drip 
property or other characteristics at time of surface external 
appearance* flame resistance* combustion of molded 
article is superior, with automobile field* electrical and 
electronics fields* OAequipment field* household appliance 
product field or other wide field, it can utilize the molded 
article which it acquires, as material for product * parts 
manufacture. 

[0044] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail with 
Working Example ,but if this invention does not exceed gist, 
it is not something whichis limited as statement example 
below. 

[0045] 

Furthermore, each component which is used in Working 
Example and Comparative Example belowis as follows. 

With (1) straight chain polycarbonate resin: poly 4, 4- 
isopropylidene diphenyl carbonate , viscosity average 
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&¥-8)#=F&tf 21,000 (Dt(D(=gx>v~7 
S-3000, rafltt PCjt»IB-r*Ct4<fc 

[0046] 

Efatt pc-i:#tt«*#*r.#iia-eiiaaF 

/-K'J*-7tx>-h^SlT\Q=8.7 v N=1.0 ©/^ 

Jfe^UA-^-httK-C, Q=8.7, N=1.0 (D^ 
[0047] 

(2)««tttt»*N^l.i ©*«Mty*-tf* 
JfcLfctf y*-#*-MMTC, N fit** 1.2 K± 

[0048] 

ftttM, sAttSttB$m % tiff*, ul ^7X), 7 

(a)$fl^ Q tt:ft*7n—rX*(»**ttBr 
SI . CFT-500A) $ ft ffl L s 280 deg ClSffi 
160Kg/cm 2 <D£#T\ lmmtf) x lOmm (D/j-'J? 

L, 250 deg C (C j3lt**»«S»tt* aSSL, ffi 

a <d ft it * y r =i2.i6sec- 1 j: r 

=24.32sec l "CCD 7? b N ffl££fe^4o 
[0049] 

(c)«*ttttfc:»*tf 1.6mm0 UL«ttO>K» 



»«*B*|yj(»)li, 5 #fCO£ 10 Eft 



molecular weight those of 21,000 (Below Mitsubishi 
Engineering Plastics Corp. (DB 69-164-9669 ) supplied, 
tradename: Iupilon S-3000, , "straight chain PC " with 
briefly describes is. ). 

[0046] 

With aromatic polycarbonate resin which designates 
bisphenol A which does not include the straight chain PC-1 : 
branching agent, is produced with boundary method as 
starting material, it is a powder item of Q=8.7, N=1.0. 

With aromatic polycarbonate resin which designates 
bisphenol A which does not include the straight chain PC-2: 
branching agent, is produced with boundary method as 
starting material, it is a powder item of Q=15. N=1.0. 

With aromatic polycarbonate resin which designates 
bisphenol A which does not include the straight chain PC -1- 
2: branching agent, is produced with boundary method as 
starting material, it is a pellet of Q=8.7, N=1.0. 

[0047] 

With polycarbonate resin which does not add branching agent 
with production method which isstated below aromatic 
polycarbonate resin: of (2) structural viscosity exponential 
ND 1.1, selecting synthesis condition due to melt method , it 
synthesizes, N value is aromatic polycarbonate resin of 1 .2 or 
more, (Below, "melt method PC " with briefly describes is. ). 

(3) organic metal sulfonate salt:potassium perfluorobutane 
sulfonate salt. 

[0048] 

molded article which is acquired in Working Example and 
Comparative Example below, the flammability (Entire 
burning time, maximum burning time, cotton ignition. 
ULclass ), did Izod impact strength, Q, structural viscosity 
exponential Nor other test with method which isstated below. 

You used (a ) composition Q: Shimadzu flow tester 
(Shimadzu Corporation (DB 69-055-8747 ) make, 
CFT-500A ), with condition of 280 deg C , load 1 60 Kg/cm 2 , 
used orifice of 1 mm diameter X 10 mm, measured with 
preheating time 7 min. 

(b ) structural viscosity exponential N: capillary rheometer is 
used, melt viscoelasticity in 250 deg C ismeasured, from 
aforementioned computational formula N value is decided 
fromthe;et with the;ga= 12.16 s* 1 and the;ga = 24.32 s" 1 . 

[0049] 

(c ) flammability test:thickness vertical combustion test was 
done concerning test piece of the ULstandard of 1 .6 mm. 

Entire burning time (seconds ) when 10 times burning 
concerning test piece of 5,means total of burning time, 
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ul £5*14, rv-oji£v-o£te£, rv-2jii v-2 

**** rv-2NGjl± V-2 ^AttS-ttL-etl* 
[0050] 

(d) 7 -f 7 * h gj S & JS (kgf-cm/cm 2 ): I? $ A< 
3.2mm "C 0.25R 0/^£&J|£Lfc7'f 7^Mfi 
SK&filCOHT. JIS K71 10(1984)lc¥8ALT 

(e) SWtt:i!ajS«3cfcy)l$ 3mm ?U-h£l£ff2 
[0051] 

[?§Si;£ PC-l <D^fiE]a*A*x*HftT.tfX 

;U A(BPA)<t v3?x— JU^j — Tfv^ — K 
(DPC)i:^-^CD : E;UJt(DPC/BPA=1.040)IC;I 
£»SLfc»BS£«B£ 88.7kg/hr <7)5SST\ 
JS»»A**ttLT*E, SilfiST, 140 

deg c \zmmLtzm \ mstmnm&mmzmm 
#f&u¥$»aB#niiA< 60 »icft4«nc«« 



*fc, ±teil*4;I^^(DP ? f1}&-r^i:l5l^|c > fit 
«<tLT 0.02 «*%0)flttt-bS/^A*»?ft* 
320ml/hr(BPAl ^UfCJtLT* 1 x 10" 6 =EJl)(D 

[0052] 

itMicELfc* 2. m 3. m 4 ©esm 
#ar*(*. £j&<D(ik ¥«j»BB*imA< 60 arc 



maximum burning time (seconds ) means burning time of the 
test piece which burnt longest with burning test of 10 times 
above, extent flame resistance where these times are long is 
inferior, it means . 

drip drips cotton ignition, on cotton case of burning test 
above, cotton indicates number of times which ignition is 
done with the molecule, denominator is ignition number of 
tests. 

When numerical value of molecule is large, flame resistance 
is inferior, it means. 

As for ULclass, as for "V-0 " V-0 passing, as for "V-2 " V-2 
passing, as for "V-2NG " V-2 fail is meant respectively. 

[0050] 

(d ) Izod impact strength (kgf-cm/cm 2 ):thickness being 3.2 
mm, conforming to JIS K7 1 10 (1984)concerning Izod impact 
test specimen which installs notch of 0.25 R, itmeasured. 

thickness 3 mm plate it formed from (e ) transparency: 
composition, measured haze with the haze meter . 

[0051] 

While under [Synthesis of melt method PC-l ] nitrogen gas 
atmosphere, bisphenol A (BPA ) with continuous feed doing 
diphenyl carbonate (DPC ) inside first upright type churning 
polymerization vessel which with flow of 88.7 kg/h,through 
starting material introduction pipe, under ambient pressure* 
nitrogen atmosphere, controls molten mixture which to 
thefixed mole ratio (DPC/BPA= 1.040 ) it mixed adjusted in 
140 deg C in order for average residence time to become 60 
min, controlling valve open degree which is provided in the 
polymer drain line of tank bottom part, it maintained liquid 
surface level uniformly. 

In addition, when above-mentioned raw material mixture it 
starts, simultaneously,cesium carbonate aqueous solution of 
0.02 wt% continuous feed was done with flow of 320 ml/hr 
(Vis-a-vis BPA 1 mole, 1 X 10" 6 mole ) as catalyst. 

[0052] 

From tank bottom of first polymerization vessel polymer 
solution which is dischargedcontinuously, sequential 
continuous feed was done in upright type polymerization 
vessel of second, third* 4th which is allotted to linear array 
and horizontal type polymerization vessel of 5 th. 

With each tank, during reaction, in order for average 
residence time to become 60 min, it controlled liquid surface 
level, in addition simultaneously also itremoved phenol which 
by-production is done. 
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«£ftfN«*l-e*U m 2 m^ffi(220 deg C. 
lOOTorr. 160rpm), ^ 3 S£*I(240 deg C, 
15Torr, 130rpm), % 4 fi£«(270 deg C, 
O.STorr % 44rpm) , % 5 S^«(285 deg C. 
0.5Torr> 5rpm)^Sl£CDiift <t*|cSiS, AS 



[0053] 

# , J*-#*-hffl«Jta*l*.50kg«ir T'fe 

So 

li. Mv=27000 T'feofco 

f»6*ifc5K'j*-**-h»»*»llk«tta)* 

0;^iffi(T-trh> 600ml, 16* 500mL /*5hVH 
>*JU*>®:?^U 7g)£ 35g/hr <Di5iE*T*^l)D 



ca>jK'J*-/1?*-H«Jfia> Q 14 3, fltfttttt 
ffi&NIi l. 46 "Cft*. 

[0054] 

[jgfflji PC-2 (D£j£]S»#*#?HST> tfX 
A(BPA)i:v7x^7U^— tH^- — h 
(DPC)<t^-S(D ; E;Uj:t(DPC/BPA=1.040)ICjl 

^■IISLfcitSiS^tt^ 88.7kg/hr (DSfEftt?. 
nWHAff^LT*E. £3if?fflfiCT, 210 

deg c \zmmuz% i ssat^fi^wicji^ 

■ 60 #l::&«ttrci|j£ 



lc v flt!«i:L-C 0.02 M%a>iRK-fe , J , i>A7l<» 

320ml/hr(BPAl ^UCttl/C, 1 x 10" 6 



[0055] 

EJ«l=BLfc« 2, ft 3, ft 4 



#«tM4s fiJ£©Pn"K ¥«3;w®B#PbW 60 #K 
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polymerization condition respectively, second polymerization 
vessel (220 deg CL 100 Ton\ 160 rpm ), third polymerization 
vessel (240 deg 15 Ton\ 130 rpm ), 4 th polymerization 
vessel (270 deg C* 0.5 Ton\ 44 rpm ), withadvance of 
reaction set condition to high temperature > high vacuum > 
low stirring speed with 5 th polymerization vessel (285 deg 
C* 0.5 Ton\ 5 rpm ). 

[0053] 

production rate of polycarbonate is 50 kg/h. 

In this way, molecular weight of polycarbonate resin which is 
acquired was Mv=27000. 

polycarbonate resin which it acquires while it was a molten 
state, it possessed 3-stage vent, it introduced into twin screw 
extruder which possesses acidic compound injection hole in 
the viewer-proximal of vent which is closest to resin supply 
port in continuous added solution (acetone 600 mL pure 
water 500 mL butyl p-toluene sulfonate 7g ) of acidic 
compound with flow of 35 g/hr and volatiles removal after 
doing, pelletizing it did. 

As for Q of this polycarbonate resin 3, as for structural 
viscosity exponential N 1.46 is. 

[0054] 

While under [Synthesis of melt method PC-2 ] nitrogen gas 
atmosphere, bisphenol A (BPA ) with continuous feed doing 
diphenyl carbonate (DPC ) inside first upright type churning 
polymerization vessel which with flow of 88.7 kg/h,through 
starting material introduction pipe, under ambient pressure* 
nitrogen atmosphere, controls molten mixture which to 
thefixed mole ratio (DPC/BPA= 1.040 ) it mixed adjusted in 
210 deg C in order for average residence time to become 60 
min, controlling valve open degree which is provided in the 
polymer drain line of tank bottom part, Station surface level 
was maintained uniformly. 

In addition, when supply of above-mentioned raw material 
mixture is started, simultaneously, cerium carbonate aqueous 
solution of 0.02 wt% continuous feed was done with the flow 
of 320 ml/hr (Vis-a-vis BPA 1 mole, 1 X 10" 6 mole ) as 
catalyst. 

[0055] 

From tank bottom of first polymerization vessel polymer 
solution which is dischargedcontinuously, sequential 
continuous feed was done in upright type polymerization 
vessel of second* third* 4th which is allotted to linear array 
and horizontal type polymerization vessel of 5 th. 

With each tank, during reaction, in order for average 
residence time to become 60 min, it.controlled liquid surface 
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s^*i± j e^ j eti>m2«^ig(2io de g c. 

lOOTorr. 200rpm), % 3 M£tg(240 deg C. 
15Ton\ lOOrpm).^ 4 l£*f(270 deg C, 
0.5Torr, 44rpm), |g 5 Mn 11(280 deg C, 
0.5Ton\ 10rpm)T*£J£(Ditf7<t#lCi§S> i§K 



t#btlfc^#^^ 0, J*--^-h(7) Mv 14 22000 

Cft*±K<D*&T?*U-yMbU Q 14 10.0, « 
JftttttJBRNI* 1.23 Vtbho 

[0056] 

[Stfeffl KSIJft^l3]iSM«5f#Sl/-KU*-7H^ 

— H8BB(tttl PC-KQ=8.7,N=1.0)100 MSB 

left LT, *Hia(Ccfcor«JS*tifc*S«|/-K 
U*-tf*-h»fl8(*»a PC-1), 
*;U*>i8£IlJ&£,*ft^;h,*-l (ZfBKLfc 
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fc<fc. 3Omm0 <D-$A#aj$Kcfco-C\ v'J>? 
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level, in addition simultaneously also itremoved phenol which 
by-production is done. 

polymerization condition respectively, second polymerization 
vessel (210 deg C, 100 Torr, 200 rpm ), third polymerization 
vessel (240 deg C, 15 Ton\ 100 rpm ), 4 th polymerization 
vessel (270 deg C, 0.5 Torr, 44 rpm ), withadvance of 
reaction set condition to high temperature, high vacuum, 
low stirring speed with 5 th polymerization vessel (280 deg 
C, 0.5 Torr, 10 rpm ). 

Mv of aromatic polycarbonate which it acquires was 22000. 

pelletizing it does this with above-mentioned method, as for 
the Q 10.0, as for structural viscosity exponential N 1.23 is. 

[0056] 

[Working Example 1 -Working Example 3 ] straight chain 
aromatic polycarbonate resin (straight chain PC-h Q=8.7, 
N=1.0 ) vis-a-vis 100 parts by weight, aromatic polycarbonate 
resin which isproduced with melt method (melt method 
PC-1 ), and quantitative measured weight which states 
organic metal sulfonate salt, respectively in Table 1 it did, 20 
min aftermixing with tumbler , with twin screw extruder of 30 
mm;ph, melting * itkneaded with cylinder temperature as 290 
deg C and pelletizing did. 

pellet which it acquires was designated as starting material, 
thickness the test piece for burning test of 1 .6 mm and test 
piece for Izod impact test formedwith injection molding 
machine with cylinder temperature as 270 deg C. 

notch of 0.25 R shaving was done concerning test piece 
which it acquires, Izod impact test was done. 

Concerning those of Working Example 2, plate of 3 mm it 
formed andmeasured haze. 

It shows evaluation result in Table 1 , and Figure 1 as 
Working Example 1 , truth 2 and Working Example 3. 

[0057] 

[Working Example 4~Working Example 6 ] straight chain 
aromatic polycarbonate resin (straight chain PC-2. Q=15. 
N=1.0 ) vis-a-vis 100 parts by weight, when aromatic 
polycarbonate resin which is produced with melt method 
(melt method PC- 1 ), and quantitative measured weight 
whichstates organic metal sulfonate salt, respectively in Table 
1 it does, in Working Example 1 when pelletizing it does with 
similar protocol, test piece forms, in the Working Example 1 
concerning test piece, various evaluation were done with 
similar protocol. 

It shows test result in Table 1 . and Figure 1 as Working 
Example 4, Working Example 5 and the Working Example 
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[0058] 

MflBH(»tf$S PC— 2, Q=lO,N=l.23)lOO 

M»fc»LT*r«*;Mc/»*£ o.i m» 

¥«-e#ll<Dl¥«B*fT-3fc. 
[0059] 
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[0060] 
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[0058] 

When 0. 1 weight sections it adds organic sulfonate 
polycarbonate resin which is producedwith [Working 
Example 7 ] melt method (melt method PC— 2, Q=10, 
N=1.23 ) vis-a-vis 100 parts by weight, in Working Example 
1 pelletizing itdid with similar protocol, test piece formed, it 
did various evaluation with similar protocol concerning test 
piece. 

It shows evaluation result in Table 1 and Figure 1 as Working 
Example 7. 

[0059] 

[Working Example 8 ] straight chain aromatic polycarbonate 
resin (straight chain PC— U Q=8.7> N=1.0 ) vis-a-vis 100 
parts by weight, when aromatic polycarbonate resin which is 
produced with melt method (melt method PC— 2 ) 100 parts 
by weight, and quantity whichstates organic metal sulfonate 
salt in Table I measured weight it does respectively, in 
Working Example 1 pelletizing it did with similar protocol, 
test piece formed,it did various evaluation with similar 
protocol concerning test piece. 

It shows evaluation result in Table 1 and Figure 1 as truth 8. 
[0060] 

[Working Example 9 ] straight chain aromatic polycarbonate 
resin (straight chain PC— K Q=8.7. N=l .0 ) vis-a-vis 100 
parts by weight, when straight chain polycarbonate resin 
which pelletizing is done (straight chain PC -1- 2* Q=8.7. 
N=1.0 ) aromatic polycarbonate resin which is produced with 
40 parts by weight* melt method (melt method PC- 1 ) 60 
parts by weight* and organic metal sulfonate salt 0.2 parts by 
weight measured weight it doesrespectively, in Working 
Example 1 pelletizing it did with similar protocol,test piece 
formed, it did various evaluation with similar protocol 
concerning test piece. 

In addition, 3 mm plate it formed and haze it measured 
concerningthis plate. 

It shows evaluation result in Table 1 and Figure 1 as Working 
Example 9. 

[0061] 

When [Comparative Example 1 ] straight chain polycarbonate 
resin (straight chain PC— 1 ) in 100 parts by weight, 0.1 
weight sections it adds the organic metal sulfonate salt, in 
Working Example 1 pelletizing it did with similar protocol, 
the test piece formed, it did various evaluation with similar 
protocol concerning test piece. 

It shows evaluation result in Table 1 and Figure 1 as 
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[0063] 
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[0064] 

PC-2(Q=15 N=l.0)£ 100 mfiSGKttLT, jS 

MMKJMktt pc— 2)17.6 MSB. *r«*;u* 

>&$jstg£ 0.12 assB^ft-etissu n 
ttfl i fcm«©»ffi£fTofc. 



[0065] 

[Si] 



2000-12-5 

Comparative Example 1 . 
[0062] 

[Comparative Example 2 ] straight chain aromatic 
polycarbonate resin (straight chain PC— h Q=8.7 % N=1.0 ) 
vis-a-vis 100 parts by weight, when aromatic polycarbonate 
resin which is produced with melt method (melt method 
PC-1 ) 66.6 parts by weight measured weight it 
doesrespectively, in Working Example 1 pelletizing it did 
with similar protocol,test piece formed, it did various 
evaluation with similar protocol concerning test piece. 

It shows evaluation result in Table 1 and Figure 1 as 
Comparative Example 2. 

[0063] 

[Comparative Example 3 ] straight chain aromatic 
polycarbonate resin (straight chain PC— k Q=8.7 V N=1.0 ) 
vis-a-vis 100 parts by weight, when aromatic polycarbonate 
resin which is produced with melt method (melt method 
PC-1 ) 0.1 1 part by weight measured weight it does 11.1 part 
by weighty organic metal sulfonate salt respectively, in 
Working Example 1 pelletizing it did with thesimilar 
protocol, test piece formed, it did various evaluation with 
similar protocol concerning test piece. 

It shows evaluation result in Table 1 and Figure 1 as ratio 3. 

[0064] 

[Comparative Example 4 ] straight chain aromatic 
polycarbonate resin PC— 2 (Q=15 N=1.0 ) aromatic 
polycarbonate resin which is produced with the melt method 
vis-a-vis 100 parts by weight, (melt method PC— 2 ) 17.6 
parts by weight* organic metal sulfonate salt were done 0. 1 2 
parts by weight the measured weight respectively, evaluation 
which is similar to Working Example 1 was done. 

Result is shown in Table 1. 

[0065] 

[Table 1] 
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[0066] [0066] 

[8 2] [Table 2] 
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[0067] [0067] 

8-1 fc<£tfH 1 cfey. Jfe<DCt A<BBb A^t^So Next saw than Table 1 and Figure 1, becomes clear. 



mw)±-#*-t*mmmm& pq£ 2 mmt 

WUttiSttBa) Q lilt N ttaBBffitfffiEtta l 



mmm 2 ts^zsmmm 3 -eii»»a pc cdib^ 



(2)PC CD Q <ilA<iS<(5i K Li!itta)iS^)iMltt7tx 0 U 



(1) Working Example 1 to become 2 kinds and metal 
sulfonate salt being combined the aromatic polycarbonate 
resin (melt method PC ) which is produced with melt method , 
because Q of the resin composition which is acquired and 
relationship of N value fill up theaforementioned 
Mathematical Formula 1 , flame resistance V — 0 shows flame 
resistance which issuperior. 

With Working Example 2 and Working Example 3 
compounded amount of melt method PC is modified, but 
because it isinside range which fills up aforementioned 
Mathematical Formula 1, flame resistance V— 0 shows flame 
resistance which is superior. 

Q of (2) PC using (flow property it is high. ) straight chain 
polycarbonate resin highly, when resin composition which is 
acquired fills up aforementioned Mathematical Formula 1, 
flame resistance the V — 0 shows flame resistance which is 
superior (Working Example 4~ Working Example 6 
reference). 
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[0069] 
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[0068] 

Q of (3) PC to be high as for (flow property it is high. ) melt 
method PC, when it is a sole use, when with (Working 
Example 7 ) and (Working Example 8 ), resin composition 
which is acquired fills upaforementioned Mathematical 
Formula 1 with when it is a combined use with the straight 
chain polycarbonate, as for flame resistance of resin 
composition which is acquired V— 0 shows flame resistance 
which is superior. 

When (4) furthermore, Working Example 2 and Working 
Example 9 are compared, by factthat at time of compound 
portion of straight chain polycarbonate resin is supplied with 
pellet, keeping flame resistance and other property, improves 
transparency of composition understands . 

Comparative Example 1 „ where N value of resin 
composition does not fill up theaforementioned Mathematical 
Formula 1 (5) vis-a-vis this N value of resin composition 
whichis acquired fills up aforementioned Mathematical 
Formula 1 , but Comparative Example 2 where the metal 
sulfonate salt is not combined is inferior, flame resistance 
being V-2* V2NG respectively. 

(6) And, N value of resin composition as for Comparative 
Example 3* under 1 .05 and the Comparative Example 4 
which does not fill up aforementioned Mathematical Formula 
1, as for the flame resistance is inferior in V-2 . 

[0069] 

[Effects of the Invention] 

this invention, as above explained in detail, following kind of 
has beneficial effect especially, value in use on industry quite 
is large. 

molded article which is acquired from flame-resistant 
polycarbonate resin composition which relates to 1 .this 
invention has high flame resistance, holds polycarbonate resin 
intrinsic characteristics. 

flame-resistant polycarbonate resin composition which relates 
to 2. this invention in flame resistance not only it issuperior, is 
superior even in thermal stability* impact strength, holds 
also high flow property. 

Because flame-resistant polycarbonate resin composition 
which relates to 3. this invention both substrate resin* flame 
retardant as thecombination which does not include halogen 
shows flame resistance which issuperior, when forming 
problem of cylinder* mold or other corrosiveness of molding 
machine which isused is improved greatly. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 
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structural viscosity exponential N of resin composition in 
vertical axis, with Mooney-type flow tester flow number Q is 
taken in horizontal axis, it is a figure which flame resistance 
test result of resin composition plot is done. 

[Explanation of Symbols in Drawings] 

Working Example 1 

Thing of Working Example 1 

Truth 2 

Thing of Working Example 2 

Working Example 3 

Thing of Working Example 3 

Working Example 4 

Thing of Working Example 4 

Working Example 5 

Thing of Working Example 5 

Working Example 6 

Thing of Working Example 6 

Working Example 7 

Thing of Working Example 7 

Truth 8 

Thing of Working Example 8 

Working Example 9 

Thing of Working Example 9 

Comparative Example 1 

Thing of Comparative Example 1 

Comparative Example 2 

Thing of Comparative Example 2 

Ratio 3 

Thing of Comparative Example 3 
[Figure 1] 
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